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This non-final Office Action is in response to tfie response filed April 14, 2003. 
This Office Action is non-final because the §102/§103 rejections have been restated in 
order to improve the record. Specifically, the passages citing the Chan et al. evidence 
have been restated so as to directly and fully quote the pertinent Chan et al. disclosure 
relied upon. 

As a preliminary matter, the applicant has failed to meet the burden clearly set 
forth in the Office Action mailed January 9, 2003 (i.e., its burden to come fonn/ard with 
vidence establishing an unobvious difference between the claimed product and the 
prior art products. See MPEP §2113. Again, mere attorney argument cannot 
take the place of evidence. See In re DeBlauwe, 736 F.2d 699, 222 USPQ 191 
(Fed. Cir. 1984). 

Product-by-process claims 11, 14, 24, 25, 28, 32, 38, 40 and 41 are rejected 
under 35 U.S.C. §1 02(b) as anticipated by or, in the altemative, under 35 U.S.C. 
§1 03(a) as obvious over Selvakumar et al. (United States Patent 5,426,069, already of 
record). Note MPEP §2113. 

With respect to independent claim 1 1 , Selvakumar et al. disclose a p-channel 
metal-oxide-semiconductor (MOS) transistor, comprising (see the entire patent, 
particularly column 1, line 51, and the Figs. 1-7 disclosure): a silicon substrate; a 
silicon dioxide (Si02) gate oxide, coupled to the substrate; a gate, coupled to the Si02 
gate oxide; source/drain regions formed in the substrate on opposite sides of the gate; 
and a Sii-xGex channel region, having a germanium molar fraction x, located 
underneath the Si02 gate oxide and between the source/drain regions, wherein x is 
less than or equal to 0.6, and wherein the Sii-xGex channel region forms a continuous 
Sii-xGex/Si02 gate oxide interface wherein no germanium oxide is present at the 
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Sii-xGex/Si02 gate oxide Interface (see Fig. 7., as well as column 4, lines 18-19, and 
column 5, lines 10-11). See also Chan et al. (United States Patent 5,801,396, already 
of record), which disclose^: "SiGe alloys at low Ge concentrations provide grown 
oxides which are reasonably close in quality to those grown on pure Si" (column 7, 
lines 16-18), and note that Selvakumar et al's SiGe channel region has a low (about 
16%) Ge concentration. 

Thus, although claim 11's transistor is formed by a different process than 
Selvakumar et al's transistor (i.e., claim 11's SiGe channel region is formed by 
implanting germanium into the silicon substrate after the Si02 gate oxide is formed 
while Selvakumar et al's SiGe channel region is formed by Implanting germanium into 
the silicon substrate before the SiOa gate oxide is formed), claim 11's transistor, 
including its "wherein the Sii-xGex channel reoion forms a continuous Sii-xGex/SI02 
gate oxide interface wherein no germanium oxide is present at the Sii-xGex/Si02 gate 
oxide interface" limitation, is the same as or obvious over Selvakumar et al's transistor , 
as evidenced by both Selvakumar et al. (see Fig. 7, as well as column 4, lines 18-19, 
and column 5, lines 10-11) and Chan et al. (which discloses "SiGe alloys at low Ge 
concentrations provide grown oxides which are reasonably close in quality to those 
grown on pure SI" (column 7, lines 16-18)). 

Accordingly, as per MPEP §2113, claim 11 is rejected under 35 U.S.C. §1 02(b) 
as anticipated by or, in the alternative, under 35 U.S.C. §1 03(a) as obvious over 
Selvakumar et al. 

With respect to dependent claim 14, Selvakumar et al's germanium molar 
fraction is approximately 0.2. See column 3, lines 58-61 . 

Claim 14 is thus rejected under 35 U.S.C. §1 02(b) as anticipated by or, in the 
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alternative, under 3.5 U.S.C. §1 03(a) as obvious over Selvakumar et al. 

With respect to independent claim 24, Selvakumar et al. disclose a p-channel 
metal-oxide-semiconductor (MOS) transistor formed on a silicon substrate, comprising 
(see the entire patent, particularly column 1, line 51, and the Figs. 1-7 disclosure): a 
Sit-xGex channel region, having a germanium molar fraction of x, arid formed in the 
substrate, underneath a silicon dioxide (Si02) gate oxide and between a source 
region ,and a drain region; wherein x is Jess than or equal to 0.6, and wherein the 
Sii-xGex channel region forms a continuous Sii-xGex/SiOa gate oxide Interface 
wherein no germanium oxide is present at the Sii-xGex/Si02 gate oxide interface (see 
Fig. 7, as well as column 4, lines 18-19, and column 5, lines 10-11). See also Chan et 
aL (United States Patent 5.801,396, already of record), which discloses: "SiGe alloys 
at low Ge concentrations provide grown oxides which are reasonably close in quality 
to those grown on pure Si " (column 7, lines 16-18), and note that Selvakumar et al's 
SiGe channel region has a low (about 16%) Ge concentration. 

Thus, although claim 24's transistor is formed by a different process than 
Selvakumar et al's transistor (i.e., claim 24's SiGe channel .region is formed by 
implanting germanium Into the silicon substrate after the Si02 gate oxide is formed 
while Selvakumar et al's SiGe channel region is formed by Implanting germanium into 
the silicon substrate before the Si02 gate oxide is formed), daim 24's transistor, 
including its "wherein the Sii-xGex channel region forms a continuous Sii-xGex/Si02 
gate oxide interface wherein no germanium oxide is present at the Sii-xGex/Si02-qate 
oxide interface" limitation, is the same, as or obvious over Selvakumar et al's transistor. 
as evidenced by both Selvakumar et al. (see Fig. 7, as well as column 4, lines 18-19, 
and column 5, lines 10-11) and Chan et al. (which discloses "SiGe alloys at low Ge 
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concentrations provide grown oxides whicli are reasonably close in quality to those 
grown on pure Si" (column 7, lines 16-18)). 

Accordingly, as per MPEP §2113, claim 24 is rejected under 35 U.S.C. §1 02(b) 
as anticipated by or, in the alternative, under 35 U.S.C. §1 03(a) as obvious over 
Selvakumar et al. 

With respect to independent claim 25, Selvakumar et al. disclose a p-channel 
metal-oxide-semiconductor (MOS) transistor formed on a silicon substrate, comprising 
(see the. entire patent, particularly column 1, line 51, and the Figs. 1-7 disclosure): a 
Sii-xGex channel region, having a germanium molar fraction of x, and formed in tlie 
substrate, underneath a silicon dioxide (SiP2) gate oxide and between a source 
region and a drain region; wherein x is less than or equal to 0.6, and wherein the 
Sii-xGex channel region forms a continuous Sii-xGex/Si02 gate oxide interface 
wherein no germanium oxide is present at the Sii.xGex/Si02 gate oxide interface (see 
Fig. 7, as well as column 4, lines 18-19, and column 5, lines 10-11, and Chan et al. 
(United States Patent 5,801 ,396, already of record), which discloses: "SiGe alloys at 
low Ge concentrations provide grown oxides which are reasonably close in quality to 
those grown on pure Si " (column 7, lines 16-18), and note that Selvakumar et al's 
SiGe channel region has a low (16%) Ge concentration); and wherein the Sii.xGox 
channel region is formed from ion implanting germanium (Ge) into the substrate at a 
dose of approximately 2 X lOj^ atoms/cm^, and wherein Ge is implanted at an energy 
of approximately 20 to 1 00 keV. 

Thus,, although claim 25's. transistor is formed by a different process, than 
Selvakumar et al's transistor (i.e., claim 25's SiGe channel region is formed by 
implanting germanium into the silicon substrate after the Si02 gate oxide is formed 
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while Selvakumar et al's SiGe channel region is formed by Implanting germanium into 
the silicon substrate before, the Si02 gate oxide is formed), claim 25's transistor, 
including its "wherein the Sii-xGex channel region forms a continuous Sii-xGex/Si02 
gate oxide interface wherein no germanium oxide Is present at the Sii-xGex/Si02 gate 
oxide interface" limitation, is the same as or obvious over Selvakumar et al's transistor , 
as evidenced by both Selvakumar et al. (see Fig. 7, as well as column 4, lines 18-19, 
and column 5, lines 10-11) and Chan et al. (which discloses "SiGe alloys at low Ge 
concentrations provide^grown oxides which are reasonably close in quality to those 
grown on pure Si" (column 7, lines 16-18)). 

Accordingly, as per MPEP §2.113, clairri 25 is rejected.under 35 U.S.C. §1 02(b) 
as anticipated by or, in the alternative, under 35 U.S.C. §1 03(a) as obvious over 
Selvakumar et al. 

With respect to independent claim 28, Selvakumar et al. disclose., a p-channel 
metal-oxide-semiconductor (MOS) transistor formed on a silicon substrate, comprising 
(see the entire patent, particularly column 1, line 5.1, and the Figs. 1-7 discJosure): a 
Sii-xGex channel regjon, having a germanium molar fraction of 0.2, and formed in the 
substrate, underneath a silicon dioxide (Si02) gate oxide and between a source 
region and a drain region; whereiri the Sii-xGex channel region forms, a continuous 
Sii..xGex/Si02 gate oxide interface wherein no germanium oxide is present at the 
Sii.xGex/Si02 gate oxide interface (see Fig. 7, as well as column 4, lines. 18-1 9, and 
column 5, lines 10^11). See also Chan et al. (United States Patent 5,801,396, already 
of record), which discloses: "SiGe alloys at low Ge concentrations provide grown 
oxides which are reasonably close in quality to those grown on pure Si " (column 7, 
lines 16-18), and note that Selvakumar et al's SiGe channel region has a low (about 

6 



PTO Serial No. 09 / 132,157 



Paper 40 



1 6%) Ge concentration. 

Thus, although clalrrK-28's transistor is formed by a different process than 
Selvakumar et al's transistor (i.e., claim 28's SiGe channel region is formed by 
implanting germanium into the. silicon substrate after the Si02 gate oxide is formed 
while Selvakumar eLal's SiGe channel region is formed by implanting germanium into 
the silicon substrate before the Si02 gate oxide is formed), claim 28-s transistor, 
including its "wherein the Sii-xGex channel region forms-a continuous Sii-xGex/Si02 
gate oxide interface wherein no germanium oxide is present at the Sii-xGex/Si02 gate 
oxide interface" limitation, is the same as or obvious over Selvakumar et al's transistor , 
as evidenced by both Selvakumar et al. (see Fig. 7, as well as column 4, lines 18-19, 
and column 5, lines 10-11) and Chan et al. (which discloses "SiGe alloys at low Ge 
concentrations provide grown oxides which are reasonably close in quality to those 
grown on pure Si'' (column 7, lines 16-18)). 

Accordingly, as per MPEP §2113, claim 28 is rejected under 35 U.S.C. §1 02(b) 
as anticipated" by or, in the alternative, under 35 U.S.C. §1 03(a) as obvious over 
Selvakumar et al. 

With respect to dependent device claim 32, the process recited therein is not 
determinative of its patentability. Again, see MPEP §21 13. 

Claim 32 is thus rejected under 35 U.S.C. §1 02(b) as anticipated by or, in the 
alternative, under 35 U.S.C. §1 03(a) as obvious over Selvakumar et al. 

With respect to independent claim 38, Selvakumar et al. disclose a 
semiconductor transistor, comprising (see the entire patent, particularly col. 1 , line 51 , 
and the Figs. 1-7 disclosure): a silicon substrate; a silicon dioxide (Si02) gate oxide, 
coupled to the substrate; a gate, coupled to the SiOa gate oxide; source/drain regions 
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formed in the substrate on opposite sides of tlie gate; and a Sii-xGex channel region, 
having a germanium molar fraction of x, located underneath the Si02 gate oxide and 
between the source/drain regions, wherein x is less than or equal to 0.6, and wherein 
the Sii-xGex channel region forms a continuous Sii.xGex/Si02 gate oxide interface 
wherein no gernrianium oxide is present at the Sii-xGex/Si02 gate oxide interface (see 
Fig. 7, as well as column 4, lines 18-19, and column 5, lines 10-1 1). See also Chan et 
al (United States Patent 5,801,396, already of record), which discloses: " SiGe alloys 
at low Ge concentrations provide grown oxides which are reasonably close in quality 
to those grown on pure Si " (column 7, lines 16-18), and note that Selvakumar et al's 
SiGe channel region has a low (about 16%) Ge concentration. 

Thus, although claim 38's transistor is formed by a different process than 
Selvakumar et al's transistor (i.e., claim 38's SiGe channel region is formed by 
implanting germanium into the silicon substrate after the Si02 gate oxide is formed 
while Selvakumar et al's SiGe channel region is formed by implanting germanium into 
the silicon substrate before the Si02 gate oxide is formed), claim 38's transistor, 
including its "wherein the Sii-xGex channel region forms a continuous Sii-xGex/Si02 
gate oxide interface wherein no germanium oxide is present at the Sii-xGex/Si02 gate 
oxide interface" limitation, is the same as or obvious over Selvakumar et al's transistor , 
as. evidenced by^both Selvakumar et al>(see Fig. 7, as well as column 4, lines 18-19, 
and. column 5, lines lOrll) and Chan et al. (which discloses "SiGe alloys at low Ge 
concentrations provide grown oxides which are reasonably close in quality to those 
grown on pure Si" (column 7, lines 16-18)). 

Accordingly, as per MPEP §2113, claim 38 is rejected under 35 U.S.C. §1 02(b) 
as anticipated by or, in the alternative, under 35 U.S.C. §1 03(a) as obvious over 
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Selvakumar et al. 

With respect to independent claim 40, Selvakumar et al. disclose a 
semiconductor transistor formed on a silicon substrate, comprising (see the entire 
patent, particularly column 1, line 51, and the Figs. 1-7 disclosure): a Sii-xGex 
channel region, having a germanium molar fraction of 0.2 formed in the substrate, 
underneath a silicon dioxide (SIO2) gate oxide and between a source region and a 
drain region; wherein the Sh-xGex channel region forms a continuous Sii.xGex/Si02 
gate oxide interface wherein no germanium oxide is present at the Sii.xGex/Si02 gate 
oxide interface (see Fig. 7, as well as column 4, lines 18-19, and column 5, lines 10- 
11). See also Chan et al. (United States Patent 5,801,396, already of record), which 
discloses: "SIGe alloys at low Ge concentrations provide grown oxides which are 
reasonably dose in quality to those grown on pure Si " (column 7, lines 16-18), and 
note that Selvakumar et al's SiGe channel region has a low (about 16%) Ge 
concentration. 

Thus, although claim 40's transistor Is formed by a different process than 
Selvakumar et al's transistor (I.e., claim 40's SIGe channel region is formed by 
implanting germanium Into the silicon substrate after the SIO2 gate oxide is formed 
while Selvakumar et al's SIGe channel region is formed by implanting germanium into 
the silicon substrate belore the Si02 gate oxide Is formed), daim 40's transistor, 
including its "wherein the Sh-xGex channel region forms a continuous Sii-xGex/Si02 
gate oxide interface wherein no germanium oxide is present at the Sii-xGex/Si02 gate 
oxide interface" limitation, is the same as or obvious over Selvakumar et al's transistor. 
as evidenced by both Selvakumar et al. (see Fig. 7, as well as column 4, lines 18-19, 
and column 5, lines 10-11) and Chan et al. (which discloses "SIGe alloys at low Ge 
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concentrations provide grown oxides which are reasonably close in quality to those 
grown on pure Si" (column 7, lines 16-18)). 

Accordingly, as per MPEP §21 13, claim 40 is rejected under 35 U.S.C. §1 02(b) 
as anticipated by or, in the alternative, under 35 U.S.C. §1 03(a) as obvious over 
Selvakumar et al. 

With respect to independent claim 41, Selvakumar et al. disclose a 
semiconductor transistor formed on a silicon substrate, comprising (see the entire 
patent, particularly column 1, line 51, and the Figs. 1-7 disclosure): a Sii-xGex 
channel region, having a germanium molar fraction of x, and formed in the substrate, 
underneath a silicon dioxide (Si02) gate oxide and between a source region and a 
drain region; wherein x is less than or equal to 0.6, and wherein the Sii-xGex channel 
region forms a continuous Sii.xGex/Si02 gate oxide interface wherein no germanium 
oxide is present at the Sii.xGex/Si02 gate oxide interface (see Fig. 7, as well as 
column 4, lines 18-19, and column 5, lines 10-11, and Chan et al. (United States 
Patent 5,801,396, already of record), which discloses: " SIGe alloys at low Ge 
concentrations provide grown oxides which are reasonably close in quality to those 
grown on pure Si" (column 7, lines 16-18), and note that Selvakumar et al's SIGe 
channel region has a low (16%) Ge concentration), and wherein the Ge is implanted at 
an energy of approximately 20 to 100 keV. 

Thus, although claim 41 's transistor is formed by a different process than 
Selvakumar et al's transistor (I.e., claim 41 's SiGe channel region is formed by 
implanting germanium into the silicon substrate after the Si02 gate oxkle is formed 
while Selvakumar et al's SiGe channel region is formed by implanting germanium into 
the silicon substrate before the Si02 gate oxide is formed), claim 41 's transistor. 

10 



PTO Serial No. 09 / 132,157 



Paper 40 



including its "wherein the Sii-xGex channel region forms a continuous Sii-xGex/Si02 
gate oxide interface wherein no germanium oxide is present at the Sii-xGex/Si02 gate 
oxide interface" limitation, is the same as or obvious over Selvakumar et al's transistor , 
as evidenced by both Selvakumar et al. (see Fig. 7, as well as column 4, lines 18-19, 
and column 5, lines 10-11) and Chan et al. (which discloses "SiGe alloys at low Ge 
concentrations provide grown oxides which are reasonably close in quality to those 
grown on pure Si" (column 7, lines 16-18)). 

Accordingly, as per MPEP §2113, claim 41 is rejected under 35 U.S.C. §1 02(b) 
as anticipated by or, in the alternative, under 35 U.S.C. §1 03(a) as obvious over 
Selvakumar et al. 

Claims 13, 26, 27, 39, 42 and 43 are rejected under 35 U.S.C. §1 03(a) as being 
unpatentable over Selvakumar et al. (United States Patent 5,426,069, already of 
record) together with Crabbe' et al. (United States Patent 5,821.577, already of 
record). 

Specifically, the structural difference between Selvakumar et al's transistor (see 
the entire patent, particularly column 1, line 51, and the Figs. 1-7 disclosure) and the 
transistor recited in dependent claims 13, 26, 27, 39, 42 and 43 is the former's SiGe 
channel thickness is unknown, while the latter's SiGe channel thickness is 
"approximately 100 to 1,000 angstroms" (claims 13, 26, 39 and 42) or "approximately 
300 angstroms" (claims 27 and 43). 

Crabbe' et al. disclose forming SIGe channels 100 to 500 angstroms thick (see 
column 6, lines 17-22). 

It would have been obvious to one skilled in this art to make Selvakumar et al's 
SiGe channel of undisclosed thickness 100 to 500 angstroms thick, as suggested by 
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Crabbe' et al. 

Claims 13, 26, 27, 39, 42 and 43 are thus rejected under 35 U.S.C. §1 03(a) as 
being unpatentable over Selvakumar et al. together with Crabbe' et al. 

Product-by-process claims 11, 14, 24, 25, 28, 32, 38, 40 and 41 are rejected 
under 35 U.S.C. §1 02(b) as anticipated by or, in the alternative, under 35 U.S.C. 
§1 03(a) as obvious over Nakagawa (United States Patent 5,272,365, already of 
record). Note MPEP §2113. 

With respect to independent claim 1 1 , Nakagawa discloses a p-channel metal- 
oxide-semiconductor (MOS) transistor, comprising (see the entire patent, particularly 
the Fig. 3 disclosure): a silicon substrate 12; a silicon dioxide (SiOa) gate oxide "34" 
(such should be 18, as per Figs. 1-2), coupled to the substrate; a gate 22, coupled to 
the SiOa gate oxide; source/drain regions 14/16 formed in the substrate on opposite 
sides of the gate; and a Sii-xGex channel region 42, having a germanium molar 
fraction x, located underneath the Si02 gate oxide and between the source/drain 
regions, wherein x is less than or equal to 0.6, and wherein the Sii.xGex channel 
region forms a continuous Sii-xGex/Si02 gate oxide interface wherein no germanium 
oxide is present at the Sii.xGex/Si02 gate oxide interface (see column 5, lines 19-30). 
See also Chan et al. (United States Patent 5,801,396, already of record), which 
discloses: "SiGe alloys at low Ge concentrations provide grown oxides which are 
reasonably close in quality to those grown on pure Si " (column 7, lines 16-18), and 
note that Nakagawa's SiGe channel region has a low (^ 30%) Ge concentration. 

Thus, although claim 11 's transistor is formed by a different process than 
Nakagawa's transistor (i.e., claim 11's SiGe channel region is formed by implanting 
germanium into the silicon substrate after the Si02 gate oxide is formed while 
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Nakagawa's SIGe channel region is formed by Implanting germanium Into the silicon 
substrate before the SIO2 gate oxide is formed), claim 11's transistor, including Its 
"wherein the Sli-xGex channel region forms a continuous Sli-xGex/Si02 gate oxide 
interface wherein no germanium oxide is present at the Sli-xGex/SI02 gate oxide 
interface" limitation, is the same as or obvious over Nakagawa's transistor, as 
evidenced by both Nakagawa (see column 5, lines 19-30) and Chan et al. (which 
discloses "SIGe alloys at tow Ge concentrations provide grown oxides which are 
reasonably close In quality to those grown on pure SI" (column 7, lines 16-18)). 

Accordingly, as per MPEP §2113. claim 11 is rejected under 35 U.S.C. §1 02(b) 
as anticipated by or, In the alternative, under 35 U.S.C. §1 03(a) as obvious over 
Nakagawa. 

With respect to dependent claim 14, Nakagawa's germanium molar fraction is 
approximately 0.2. See column 3, lines 21-25. 

Claim 14 is thus rejected under 35 U.S.C. §1 02(b) as anticipated by or, In the 
alternative, under 35 U.S.C. §1 03(a) as obvious over Nakagawa. 

With respect to Independent claim 24, Nakagawa discloses a p-channel metal- 
oxlde-semlconductor (MOS) transistor formed on a silicon substrate, comprising (see 
the entire patent, particularly the Fig. 3 disclosure): a Sh-xGex channel region 42, 
having a gemnanlum molar fraction of x, and formed in the substrate 12, underneath a 
silicon dioxide (Si02) gate oxide "34" (such should be 18, as per Figs. 1-2) and 
between a source region 14 and a drain region 16; wherein x Is less than or equal to 
0.6, and wherein the Sii-xGox channel region forms a continuous Sii.xGex/Si02 gate 
oxide interface wherein no germanium oxide is present at the Sii.xGex/Si02 gate 
oxide Interface (see column 5, lines 19-30). See also Chan et al. (United States 
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Patent 5,801,396, already of record), which discloses: "SiGe alloys at low Ge 
concentrations provide grown oxides which are reasonably close in quality to those 
grown on pure Si " (column 7, lines 16-18), and note that Nakagawa's SiGe channel 
region has a low 30%) Ge concentration. 

Thus, although claim 24's transistor is formed by a different process than 
Nakagawa's transistor (i.e., claim 24's SiGe channel region is formed by Implanting 
germanium into the silicon substrate after the Si02 gate oxide is formed while 
Nakagawa's SiGe channel region is formed by implanting germanium into the silicon 
substrate before the Si02 gate oxide Is formed), claim 24's transistor, including its 
"wherein the Sii-xGex channel region forms a continuous Sii-xGex/Si02 gate oxide 
interface wherein no germanium oxide Is present at the Sh-xGex/Si02 gate oxide 
Interface" limitation, is the same as or obvious over Nakagawa's transistor, as 
evidenced by both Nakagawa (see column 5, lines 19-30) and Chan et al. (which 
discloses "SiGe alloys at low Ge concentrations provide grown oxides which are 
reasonably close in quality to those grown on pure Si" (column 7, lines 16-18)). 

Accordingly, as per MPEP §21 13, claim 24 is rejected under 35 U.S.C. §1 02(b) 
as anticipated by or, in the alternative, under 35 U.S.C. §1 03(a) as obvious over 
Nakagawa. 

With respect to independent claim 25, Nakagawa discloses a p-channel metal- 
oxlde-semiconductor (MOS) transistor formed on a silicon substrate, comprising (see 
the entire patent, particularly the Fig. 3 disclosure): a Sii-xGex channel region 42, 
having a germanium molar fraction of x, and formed in the substrate 12, underneath a 
silicon dioxide (Si02) gate oxide "34" (such should be 18, as per Figs. 1-2) and 
t)etween a source region 14 and a drain region 16; wherein x is less than or equal to 
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0.6, and wherein the Sii-xGex channel region forms a continuous Sii.xGex/Si02 gate 
oxide interface wherein no germanium oxide is present at the Sii.xGex/Si02 gate 
oxide interface (see column 5, lines 19-30, and Chan et al. (United States Patent 
5,801,396, already of record), which discloses: "SiGe alloys at low Ge concentrations 
provide grown oxides which are reasonably close in quality to those grown on pure Si" 
(column 7, lines 16-18), and note that Nakagawa's SiGe channel region has a low 
(^ 30%) Ge concentration); and wherein the Sii-xGex channel region is formed from 
ion implanting germanium (Ge) into the substrate. 

Thus, although claim 25's transistor is formed by a different process than 
Nakagawa's transistor (i.e., claim 25's SiGe channel region is formed by implanting 
germanium into the silicon substrate after the Si02 gate oxide is formed while 
Nakagawa's SiGe channel region is formed by implanting germanium into the silicon 
substrate before the Si02 gate oxide is formed), claim 25's transistor, including its 
"wherein the Sii-xGex channel region forms a continuous Sii-xGex/Si02 gate oxide 
interface wherein no germanium oxide is present at the Sii-xGex/Si02 gate oxide 
interface" limitation, is the same as or obvious over Nakagawa's transistor, as 
evidenced by both Nakagawa (see column 5, lines 19-30) and Chan et al. (which 
discloses "SiGe alloys at low Ge concentrations provide grown oxides which are 
reasonably close in quality to those grown on pure Si" (column 7, lines 16-18)). 

Accordingly, as per MPEP §21 13, claim 25 is rejected under 35 U.S.C. §1 02(b) 
as anticipated by or, in the alternative, under 35 U.S.C. §1 03(a) as obvious over 
Nakagawa. 

With respect to independent claim 28, Nakagawa discloses a p-channel metal- 
oxide-semiconductor (MOS) transistor formed on a silicon substrate, comprising (see 
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the entire patent, particularly the Fig. 3 disclosure): a Sii-xGex channel region 42, 
having a germanium molar fraction of 0.2, and formed in the substrate 12, underneath 
a silicon dioxide (Si02) gate oxide "34" (such should be 18, as per Figs. 1-2) and 
between a source region 14 and a drain region 16; wherein the Sii-xGex channel 
region forms a continuous Sli.xGex/Si02 gate oxide interface wherein no germanium 
oxide is present at the Sii.xGex/SiOa gate oxide interface (see column 5, lines 19-30). 
See also Chan et al. (United States Patent 5,801,396, already of record), which 
discloses: "SiGe alloys at low Ge concentrations provide grown oxides which are 
reasonably close in quality to those grown on pure Si " (column 7, lines 16-18), and 
note that Nakagawa's SiGe channel region has a low (^ 30%) Ge concentration. 

Thus, although claim 28's transistor is formed by a different process than 
Nakagawa's transistor (i.e., claim 28's SiGe channel region is formed by implanting 
germanium into the silicon substrate after the Si02 gate oxide is formed while 
Nakagawa's SiGe channel region is formed by implanting germanium into the silicon 
substrate before the Si02 gate oxide is formed), claim 28's transistor, including Its 
•^vherein the Sii-xGex channel region forms a continuous Sii-xGex/Si02 gate oxide 
interface wherein no germanium oxide is present at the Sii-xGex/Si02 gate oxide 
interface" limitation, is the same as or obvious over Nakagawa's transistor, as 
evidenced by both Nakagawa (see column 5, lines 19-30) and Chan et al. (which 
discloses "SiGe alloys at low Ge concentrations provide grown oxides which are 
reasonably close in quality to those grown on pure Si" (column 7, lines 16-18)). 

Accordingly, as per MPEP §2113, claim 28 is rejected under 35 U.S.C. §1 02(b) 
as anticipated by or, in the alternative, under 35 U.S.C. §1 03(a) as obvious over 
Nakagawa. 
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With respect to dependent device claim 32, the process recited therein is not 
determinative of Its patentability. Again, see MPEP §21 13. 

Claim 32 Is thus rejected under 35 U.S.C. §1 02(b) as anticipated by or, in the 
alternative, under 35 U.S.C. §1 03(a) as obvious over Nakagawa. 

With respect to independent claim 38, Nakagawa discloses a semiconductor 
transistor, comprising (see the entire patent, particularly the Fig. 3 disclosure): a 
silicon substrate 12; a silicon dioxide (Si02) gate oxide '^4" (such should be 18, as 
per Figs. 1-2), coupled to the substrate 12; a gate 22, coupled to the SIO2 gate oxide; 
source/drain regions 14/16 formed In the substrate on opposite sides of the gate; and 
a Sii-xGex channel region 42, having a germanium molar fraction of x, located 
underneath the Si02 gate oxide and between the source/drain regions, wherein x is 
less than or equal to 0.6, and wherein the Sli.xGex channel region forms a continuous 
Sli-xGex/SI02 gate oxide Interface wherein no germanium oxide is present at the 
Sli-xGex/SI02 gate oxide Interface (see column 5, lines 19-30). See also Chan et al. 
(United States Patent 5,801 ,396, already of record), which discloses: "SIGe alloys at 
low Ge concentrations provide grown oxides which are reasonably close in quality to 
those grown on pure Si" (column 7, lines 16-18), and note that Nakagawa's SiGe 
channel region has a low {s 30%) Ge concentration. 

Thus, although claim 38's transistor is formed by a different process than 
Nakagawa's transistor (i.e., claim 38's SIGe channel region Is formed by implanting 
germanium into the silicon substrate after the SIO2 gate oxide is formed while 
Nakagawa's SiGe channel region is formed by implanting germanium into the silicon 
substrate before the Si02 gate oxide is formed), claim 38's transistor, including its 
"wherein the Sii-xGex channel region forms a continuous Sli-xGex/SI02 gate oxide 
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interface wherein no germanium oxide is present at the Sh-xGex/Si02 gate oxide 
interface" limitation, is the same as or obvious over Nal<aaawa's transistor, as 
evidenced by both Nakagawa (see column 5. lines 19-30) and Chan et al. (which 
discloses "SiGe alloys at low Ge concentrations provide grown oxides which are 
reasonably close in quality to those grown on pure Si" (column 7, lines 16-18)). 

Accordingly, as per MPEP §2113, claim 38 is rejected under 35 U.S.C. §1 02(b) 
as anticipated by or, in the alternative, under 35 U.S.C. §1 03(a) as obvious over 
Nakagawa. 

With respect to independent claim 40, Nakagawa discloses a semiconductor 
transistor formed on a silicon substrate, comprising (see the entire patent, particularly 
the Fig. 3 disclosure): a SH.xGex channel region 42, having a germanium molar 
fraction of 0.2 formed in the substrate 12, underneath a silicon dioxide (Si02) gate 
oxide "34" (such should be 18, as per Figs. 1-2) and between a source region 14 and 
a drain region 16; wherein the Sii-xGex channel region forms a continuous 
Sii.xGex/Si02 gate oxide interface wherein no germanium oxide is present at the 
Sii.xGex/Si02 gate oxide interface (see column 5, lines 19-30). See also Chan et al. 
(United States Patent 5,801 ,396, already of record), which discloses: "SiGe alloys at 
low Ge concentrations provide crown oxides which are reasonably close in quality to 
those grown on pure Si" (column 7, lines 16-18), and note that Nakagawa's SiGe 
channel region has a low (s 30%) Ge concentration. 

Thus, although claim 40's transistor is formed by a different process than 
Nakagawa's transistor (i.e., claim 40's SiGe channel region is formed by implanting 
germanium into the silicon substrate after the Si02 gate oxide is formed while 
Nakagawa's SiGe channel region is formed by implanting germanium into the silicon 
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substrate before the Si02 gate oxide is formed), claim 40's transistor, including its 
"wherein ttie Sii-xGex channel region forms a continuous Sii-xGex/Si02 gate oxide 
interface wherein no germanium oxide is present at the Sii-xGex/SI02 gate oxide 
interface" limitation, is the same as or obvious over Nakaoawa's transistor , as 
evidenced by both Nakagawa (see column 5, lines 19-30) and Chan et ai. (which 
discloses "SiGe alloys at low Ge concentrations provide grown oxides which are 
reasonably close in quality to those grown on pure Si" (column 7, lines 16-18)). 

Accordingly, as per IVIPEP §21 13, claim 40 is rejected under 35 U.S.C. §1 02(b) 
as anticipated by or, in the alternative, under 35 U.S.C. §1 03(a) as obvious over 
Nakagawa. 

With respect to independent claim 41, Nakagawa discloses a semiconductor 
transistor formed on a silicon substrate, comprising (see the entire patent, particularly 
the Fig. 3 disclosure): a Sii-xGex channel region 42, having a germanium molar 
fraction of x, and formed in the substrate 12, underneath a silicon dioxide ($i02) gate 
oxide "34" (such should be 18, as per Figs. 1-2) and between a source region 14 and 
a drain region 16; wherein x is less than or equal to 0.6, and wherein the Sii-xGex 
channel region forms a continuous Sii.xGex/Si02 gate oxide interface wherein no 
germanium oxide is present at the Sii.xGex/Si02 gate oxide interface (see column 5, 
lines 19-30, and Chan et al. (United States Patent 5,801,396, already of record), which 
discloses: " SiGe allovs at low Ge concentrations provide grown oxides which are 
reasonably close in quality to those grown on pure Si " (column 7, lines 16-18), and 
note that Nakagawa's SiGe channel region has a low (^ 30%) Ge concentration); and 
wherein the Sii-xGex channel region is fomned from ion implanting germanium (Ge) 
into the substrate. 
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Thus, although claim 41 's transistor Is formed by a different process than 
Nakagawa's transistor (I.e., claim 41 's SIGe channel region is formed by implanting 
germanium into the silicon substrate after the Si02 gate oxide is formed while 
Nakagawa's SIGe channel region is formed by implanting germanium into the silicon 
substrate before the Si02 gate oxide Is formed), claim 41 's transistor, including its 
"wherein the Sli-xGex channel region forms a continuous Sii-xGex/Si02 gate oxide 
interface wherein no germanium oxide Is present at the Sli-xGex/Si02 gate oxide 
interface" limitation, is the same as or obvious over Nakagawa's transistor, as 
evidenced by both Nakagawa (see column 5, lines 19-30) and Chan et al. (which 
discloses "SIGe alloys at low Ge concentrations provide grown oxides which are 
reasonably close in quality to those grown on pure SI" (column 7, lines 16-18)). 

Accordingly, as per MPEP §2113, claim 41 is rejected under 35 U.S.C. §1 02(b) 
as anticipated by or, In the alternative, under 35 U.S.C. §1 03(a) as obvious over 
Nakagawa. 

Claims 13, 26, 27, 39, 42 and 43 are rejected under 35 U.S.C. §1 03(a) as being 
unpatentable over Nakagawa (United States Patent 5,272,365, already of record) 
together with Crabbe' et al. (United States Patent 5,821,577, already of record). 

Specifically, the structural difference between Nakagawa's transistor (see the 
entire patent, particularly the Fig. 3 disclosure) and the transistor recited in dependent 
claims 13, 26, 27, 39, 42 and 43 is the former's SIGe channel thickness is unknown, 
while the latter's SIGe channel thickness Is "approximately 100 to 1,000 angstroms" 
(claims 13, 26, 39 and 42) or "approximately 300 angstroms" (claims 27 and 43). 

Crabbe' et al. disclose forming SiGe channels 100 to 500 angstroms thick (see 
column 6, lines 1 7-22). 
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It would have been obvious to one skilled In this art to make Nakagawa's SiGe 
channel 42 of undisclosed thickness 100 to 500 angstroms thick, as suggested by 
Crabbe' et al. 

Claims 13. 26, 27, 39, 42 and 43 are thus rejected under 35 U.S.C. §1 03(a) as 
being unpatentable over Nakagawa together with Crabbe' et al. 
The applicant's arguments are without merit. 

First, the applicant has failed to meet the burden clearly set forth in the Office 
Action mailed January 9, 2003 (i.e., its burden to come forward with evidence 
establishing an unobvious difference between the claimed product and the prior art 
products, as per MPEP §2113). Again, mere attorney argument cannot take the 
place of evidence. See In re DeBlauwe, 736 F.2d 699, 222 USPQ 191 (Fed. Cir. 
1984). 

More specifically, the applicant has failed to provide any evidence to support its 
allegation that there is an unobvious difference between the claimed product and the 
prior art (Selvakumar et al. and Nakagawa) products. 

Still more specifically, the applicant has failed to provide any evidence to 
support its allegation that there is an unobvious difference between the claimed 
product and the prior art (Selvakumar et al. and Nakagawa) products as a result of 
their being formed by different processes (the claimed product is formed by ion 
implanting germanium into a channel region after forming the gate oxide while the 
prior art products are formed by ion implanting germanium into the channel region 
before forming the gate oxide). 

Finally, the applicant has apparently failed to appreciate the Chan et al. 
evidence cited by the examiner In support of the §102/§103 rejections. Specifically, 
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Chan et al. discloses: "SIGe alloys at low Ge concentrations provide grown oxides 
wliicti are reasonably close in quality to tliose grown on pure Sr (col. 7, lines 16-18). 
The applicant's citation of Chan et al's "inverted design" disclosure (see the response 
at page 8, first paragraph) is misplaced, t)ecause Chan et al. discloses using such 
primarily for SiGe alloys "with higher Ge percentages" (column 7, lines 18-25). 
Tsutsu (United States Patent 6,1 18,151) is relevant to this application. 

Registered practitioners can telephone examiner Prenty at (703) 308-4939. 
Any voicemail message left for the examiner must include the name and registration 
number of the registered practitioner calling, and the application's Serial Number. 
Technology Center 2800's general telephone number is (703) 308-0956. 
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